Interleukin-1 beta induces the production of an L-arginine-derived relaxing factor from cultured smooth muscle cells from rat aorta.
The effect of interleukin-1 beta on the production of non-prostanoid vasoactive factors by cultured rat aortic smooth muscle cells was investigated. Under bioassay conditions, the perfusate from a column of confluent cells grown on beads and treated with interleukin-1 beta (1 ng/ml for 18 to 24 hr) abolished the contraction of a canine coronary ring without endothelium contracted by phenylephrine (1 microM), while the perfusate from control cells had no effect. The relaxing activity of the perfusate was observed when transit times were increased from 1 sec to 5 min. Nitro L-arginine (100 microM) reversed the relaxations and L-arginine stereoselectively restored the relaxations. Interleukin-1 beta (1 ng/ml) evoked a time-dependent accumulation of cyclic GMP but not cyclic AMP in cultured smooth muscle cells. The transfer of fresh or stored (-70 degrees C) conditioned culture medium from interleukin-1 beta-treated cells but not from control cells, to cultured smooth muscle cells stimulated the production of cyclic GMP. These observations demonstrate that interleukin-1 beta induces the production of transferable factor which relaxes vascular smooth muscle and stimulates the production of cyclic GMP.